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(54) PHOTOPOLYMERIZABLE FLEXOGRAPHIC PRINTING ELEMENT FOR PRODUCING FLEXOGRAPHIC 
PRINTING PLATE CONTAINING SIS/SBS MIXTURE AS BINDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photopolymerizable composition and a photopolymerizable 
flexographic printing element for obtain a flexographic printing plate not having excessive hardness and 
anisotropy and having advantageous characteristics of SBS rubber and to provide a method for using the 
element. 

SOLUTION: The photopolymerizable composition contains a mixture of a prescribed thermoplastic elastomer 
SIS and an SBS block copolymer as a binder and further contains an ethylenically unsaturated monomer, a 
plasticizer and a photoinitiator. The photopolymerizable flexographic printing element contains the composition 
in a photopolymerizable layer. In the method for using the element, the element is used in the production of a 
flexographic printing plate. 
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I. Title of Invention 
Pho tcpol jmer iaabl e f leMgraphic piloting elements comprising 5IS/SBS 
mixtures as binder foi toe production of flexographic puntiog p 1 a i e s 
I . Claims 



1. A photopolymerizable composition at least comprising at least 
one thermoplastic-elastomeric SIS block copolymer with a 
styrene content of from 5 to 25 % by weight as binder, 4.9 to 
30 % by weight of at least one ethylenically unsaturated 
monomer, 5 to 40 % by weight of at least one plasticizer, and 
0.1 to 5 % by weight of at least one photoinitiator or 
photoinitiator system, wherein 

• the mixture furthermore comprises at least one 
thermoplastic-elastomer ic SBS block copolymer having a 
styrene content of from 5 to 25% by weight, and a vinyl 
bond content of 35 to 65 V 

• and the SBS block copolymer/SIS block copolymer weight 
ratio is from 70/30 to 10/90, and 

• from 50 to 90 % by weight of the binder mixture is made 
up of SIS and SBS block copolymers. 

2. A photopolymerizable composition as claimed in claim 1, 
wherein the vinyl bond content is from 50 to 60 %. 

3. A photopolymerizable composition as claimed in claim 1, 
wherein the SBS block copolymer/SIS block copolymer weight 
ratio is from €0/40 to 40/60. 

4. A photopolymerizable composi tion as claimed in claim 1 or 2, 
wherein the plastici2er is a polybutadiene oil. 

5. A photopolymerizable composition as claimed in any of claims 
1 to 4, wherein the SIS block copolymer has a linear and the 
SBS block copolymer a radial structure. 

6. A photopolymerizable flexographic printing element at least 
comprising a dimensionally stable layer support and a 
photopolymerizable layer applied thereto, wherein the 
photopolymerizable layer comprises a photopolymerizable 
composition as claimed in one of claims 1 to 3 . 



The use of a photopolymerizable flexographic printing element 
as claimed in claim 4 for the production of flexographic 
printing plates. 
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3. Detailed Descripl. ica cf icver-tiun 



The present invention relates to a photopolymerizable composition 
which comprises a mixture of thermoplas tic-elastomeric SIS and 
SBS block copolymers as binder, ethylenically unsaturated 
monomers, plasticizer and photoinitiator . it furthermore relates 
to photopolymerizable flexographic printing elements whose 
photopolymerizable layer comprises said photopolymerizable 
composition, and to the use of photopolymerizable flexographic 
printing elements of this type for the production of flexographic 
printing plates ♦ 

Thermoplastic-elastomeric block copolymers have been used for 
some time for the production of photopolymerizable flexographic 
printing elements. Thus, for example, DE 22 15 090 and 
US 4,323,636 disclose photosensitive compositions comprising 
binder, ethylenically unsaturated monomers and photoini tiator in 
which the binder employed is either 

polystyrene-polybutadiene-polystyrene block copolymers (SBS) or 
polystyrene-polyisoprene-polystyrene block copolymers (SIS) . 
Block copolymers of this type can advantageously be processed by 
melt extrusion, thus avoiding complex casting processes. 
Furthermore, they are inexpensive and readily commercially 
available. Although other (co) polymers have frequently also been 
proposed as binder, virtually all commercially available 
photopolymerizable flexographic printing elements that can be 
developed in organic media nowadays comprise 
thermoplastic-elastomeric block copolymers as binder. 

For the production of commercially available photopolymerizable 
flexographic printing elements, hitherto only block copolymers 
either of the SBS type or of the SIS type have been employed. The 
SIS and SBS block copolymers which can be employed for the 
production of photopolymerizable flexographic printing elements 
are generally not compatible with one another and tend to 
separate. The photopolymerizable mixtures become cloudy owing to 
separation processes of this type and are unsuitable for the 
production of high-quality flexographic printing plates. 

Flexographic printing plates based on SIS block copolymers or SBS 
block copolymers each have very characteristic advantages and 
disadvantages. SIS rubbers are softer and more plastic than SBS 
rubbers. They are therefore very particularly suitable for the 
production of relatively soft flexographic printing plates. 
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However, flexographic printing plates baaed on SIS rubbers tend 
to form cracks on exposure to ozone. For this reason, ozone 
protection waxes, such as, for example, selected paraffins or 
microwaxes, are therefore usually added to the formulations. 
Ozone protection waxes of this type form a nonpolar protective 
film on the surface of the flexographic printing plate, which can 
have a disadvantageous effect on ink transfer, in particular in 
the case of printing with water-based printing inks. Furthermore, 
flexographic printing plates based on SIS rubbers usually have 
higher surface tack and greater abrasion that those based on SBS. 

SBS rubbers can be employed without the addition of ozone 
protection waxes. Flexographic printing plates based on SBS 
rubbers therefore have very good ink transfer, especially with 
water-based printing inks. The surface of flexographic printing 
plates based on SBS rubbers is less tacky and has greater 
abrasion resistance, which is very advantageously evident in 
particular in the case of printing on rough stock. However, 
printing plates comprising SBS rubbers have the disadvantage of 
greater hardness. In order to obtain soft flexographic printing 
plates, larger amounts of plasticizer are employed than in the 
case of sis-based plates. However, the amount of plasticizer in 
the formulation naturally cannot be increased as desired without 
adversely affecting other properties. Also disadvantageous is the 
tendency of SBS printing plates toward anisotropy. This is taken 
to mean that direction-dependent mechanical, optical and printing 
properties are obtained during conventional production by melt 
extrusion and calendering. Since printing plates are not always 
clamped to the printing cylinder in the same orientation, adverse 
effects occur, in particular in the case of multicolor printing. 
Excessively high anisotropy is totally intolerable. 

It would be desirable to have available a flexographic printing 
plate having the advantages of SBS rubbers without having to 
accept the disadvantages of the excessive hardness and 
anisotropy. it is therefore an object of the present invention to 
provide photopolymerizable flexographic printing elements for the 
production of flexographic printing plates of this type. 

We have found, surprisingly, that this object can be achieved by 
using certain SBS rubbers in a mixture with SIS rubbers. This was 
ail the more surprising as SIS and SBS rubbers are usually 
incompatible with one another. 



Accordingly, the present invention provides photopolymerizable 
compositions which comprise a mixture of certain 

thermoplastic-elastomeric SIS and SBS block copolymers as binder, 
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ethylenically unsaturated monomers, plasticizer and 
photoinitiator . The present invention furthermore provides 
photopolymerizable flexographic printing elements whose 
photopolymerizable layer comprises this composition, and the use 
of photopolymerizable flexographic printing elements of this type 
for the production of flexographic printing plates. 

The SIS component employed is a conventional 

thermoplastic-elastomeric SIS block copolymer which is suitable 
for the production of photopolymerizable flexographic printing 
elements. The polystyrene content of such polymers is usually 
less than 40% by weight. Preference is given to block copolymers 
having a polystyrene content of from 10 to 35% by weight, 
particularly preferably block copolymers having a polystyrene 
content of from 10 to 20% by weight. The apparent molecular 
weight of the SIS block copolymers is usually from 80,000 to 
300,000, preferably from 100,000 to 250,000. The term "apparent 
molecular weight* as used in the present specification is taken 
to mean the mean molecular weight M w determined with the aid of 
gel permeation chromatography (GPC) using polystyrene standards. 
The SIS block copolymers can either be linear block copolymers or 
radial block copolymers. They are usually three-block copolymers 
of the A-B-A type, but can also be two-block copolymers of the 
A-B type or those comprising a plurality of alternating 
elastomeric and thermoplastic blocks, for example A-B-A-B-A. It 
is also possible to employ mixtures of two or more different sis 
block copolymers. Commercially available SIS block copolymers 
often have an SI two-block content. The SI two-block content is 
preferably from 0 to 40% by weight, particularly preferably from 
10 to 30% by weight. 

Preferably, the SIS block copolymers employed are linear block 
copolymers. In the photopolymerizable composition according to 
the invention, the sis block copolymer is employed in the form of 
a mixture with one or more thermoplastic-elastomeric SBS block 
copolymers which are compatible with the SIS block copolymer. For 
the purposes of this invention, the term compatibility is taken 
to mean that the SBS and SIS block copolymers, together with the 
other components of the photopolymerizable mixture, can be 
converted into a clear, non-hazy mixture which does not scatter 
actinic light. Haziness, streaks or the like in the 
photopolymerizable layer have an adverse effect on the 
phot opolymerizat ion process, which means that no flexographic 
printing plates at all or at least only those of poor quality are 
obtained. 
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The SBS block copolymers can be linear three-block copolymers, 
two-block copolymers, polymers having a plurality of elastomeric 
and thermoplastic blocks, radial or quasi-radial block copolymers 
or mixtures thereof. The polystyrene content of the SBS block 
copolymers is from 5 to 2 5% by weight. At higher polystyrene 
contents, transparent mixtures are no longer obtained with the 
SIS block copolymers described above. The polystyrene content of 
the SBS block copolymer is preferably from 10 to 2 5% by weight, 
very particularly preferably from 15 to 20% by weight • The 
apparent molecular weight of the SBS block copolymers is usually 
from 50,000 to 300,000. Preference is given to SBS block 
copolymers having an apparent molecular weight of from 100,000 to 
300,000, particular preference being given to SBS block 
copolymers having an apparent molecular weight of from 200,000 to 
250,000. The polystyrene blocks have an apparent molecular weight 
of from 5000 to 50,000. The apparent molecular weight of the 
polystyrene blocks is preferably from 7000 to 35,000, 
particularly preferably from 9000 to 17,000. The apparent 
molecular weight of the polystyrene blocks is advantageously 
selected in such a way that it corresponds approximately to that 
of the polystyrene blocks of the SIS block copolymers described 
above. The butadiene units in the polybutadiene blocks may either 
be 1,4- or alternatively 1,2-linksd. The vinyl bond content of 
the SBS block copolymers according to the invention is from 5 to 
70% by weight, preferably in the range from 35 to 65% by weight, 
particularly preferably in the range from 50 to 6 0% by weight. 
Suitable SBS block copolymers are disclosed, for example, in 
EP-A 696 761. 

Preferably, the SBS block copolymers employed are radial or 
branched block copolymers of the general formula (SB) x <B) y z, where 
S and B stand in known manner for styrene or butadiene blocks and 
Z is a polyf unctional coupling agent linking several blocks to 
each other. (SB) units are usually linked to the coupling agent Z 
via the butadiene block. X in the formula is an integer from 1 to 
20. Suitable radial SBS block copolymers are symmetrical radial 
block copolymers in which y = O, for example polymers of the 
formula (SB) 4 Z or (SB) Z Z. However, radial block copolymers having 
both (SB) and (B) arms are preferred. Particulary preferred are 
polymers of the general formula <SB) 2 <B) 2 Z. Radial block 
copolymers are disclosed for example in EP-A 696,761, and are 
commercially available. 

The SBS/SIS block copolymer weight ratio is from 70/30 to 10/90. 
If the ratio of the block copolymers is greater than 70/30, 
excessively hard and brittle flexographic printing plates are 
obtained which may break on flexing. If the ratio of the block 
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copolymers is less than 10/90, the plate surface is tacky, and 
ozone protection wax must continue to be used. The SBS/SIS ratio 
is preferably from 60/40 to 40/60, 

The compositions according to the invention furthermore, in a 
known manner, comprise polymerizable compounds or monomers. The 
monomers should be compatible with the binders and have at least 
one polymerizable, ethylenically unsaturated double bond. 
Suitable monomers generally liave a boiling point of above 100 G C at 
atmospheric pressure and a molecular weight of up to 3000 g/mol, 
preferably up to 2000 g/mol , Esters or amides of acrylic acid or 
methacrylic acid with monof unctional or polyfunctional alcohols, 
amines, aminoalcohols or hydroxyet tiers and -esters, styrene or 
substituted styrenes, esters of fumaric or maleic acid or allyl 
compounds have proven particularly advantageous. Examples of 
suitable monomers are butyl acrylate, 2-ethylhexyl acrylate, 
lauryl acrylate, 1 , 4-butanediol diacrylate, 1 , 6-hexanediol 
diacrylate, 1 , 6-hexanediol dimethacrylate, 1 , 9-nonanediol 
diacrylate. tr ime thylolpropane triacrylate, dioctyl fumarate and 
N-dodecylmaleimide . 

Suitable initiators for the photopolymerizat ion are, inter alia, 
benzoin or benzoin derivatives, such as a-methylbenzoin or 
benzoin ethers, benzil derivatives, such as benzil ketals, 
acylarylphosphine oxides, acylarylphosphinic acid esters, 
polynuclear quinones or benzophenones - 

The photopolymerizable compositions according to the invention 
generally comprise from 50 to 90% by weight of the binder mixture 
of SIS and SBS block copolymers, based on the sum of all 
constituents. From 6 0 to 85% by weight of the binder are 
preferably employed. The amount of the polymerizable monomers is 
in the range from 4.9 to 30% by weight, preferably from 4.9 to 
20% by weight- The amount of photo initiator is from 0,1 to 5% by 
weight . 

In addition, the photopolymerizable mixtures comprise at least 
one plasticizer. It is also possible to employ mixtures of 
different plasticizers . in addition to their actual function for 
establishing a desired hardness range, the plasticizers also 
advantageously contribute to optimum compatibility of the SIS and 
SBS rubbers. Examples of suitable plasticizers are modified or 
unmodified natural oils and resins, paraffinic mineral oils, 
alkyl, alkenyl, arylalkyl or arylalkenyl esters of acids, such as 
alkanoic acids or arylcarboxylic acids. Preference is given to 
synthetic oligomers or resins, such as dligostyrene, oligomeric 
styrene-butadiene copolymers, oligomeric 
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a-raethylstyrene-p-methylstyrene copolymers, liquid 
oligobutadienes, liquid oligoisoprenes or liquid oligomeric 
acrylonitrile-butadiene copolymers. Oligomers of this type 
typically have a molecular weight of from 500 to 5000 g/mol. 

Very particularly preferred plasticizers are polybutadiene oils. 
The amount of plasticizer is generally from 5 to 40% by weight, 
based on the sum of all constituents of the photopolymerizable 
mixture. The amount is preferably from 8 to 3 5% by weight, 
particularly preferably from 10 to 30% by weight. 

The photopolymerizable mixtures may furthermore comprise 
conventional auxiliaries, in particular inhibitors for thermally 
initiated polymerization, dyes, pigments, photochroniic additives, 
antioxidants or extrusion aids. Their amount is generally less 
than 10% by weight, based on the sum of all constituents of the 
photopolymerizable composition. 

The photopolymerizable composition according to the invention can 
be employed for the production of photopolymerizable flexographic 
printing elements. Photopolymerizable flexographic printing 
elements of this type comprise a photopolymerizable, 
relief-forming layer applied to a dimensionally stable support, 
where appropriate with an adhesion layer. 

The photopolymerizable flexographic printing elements according 
to the invention are on the one hand plates. Suitable 
dimensionally stable supports for this purpose are, in 
particular, dimensionally stable support films, for example 
polyester films, in particular polyethylene tereph thai ate films 
or polyethylene naphthalate films. These support films generally 
have a thickness of from 50 to 500 Jim, preferably from 75 to 
400 pnij for example about 125 um. The layer support may be 
underlaid with a soft, elastic underlayer. However, they can also 
be f lexosleeves, in which the supports employed are conical or 
cylindrical tubes made of metals or plastics. 

The thickness of the photopolymerizable relief -forming layer 
depends primarily on the supposed use of the printing plates. 
Thus, the thickness generally varies from 0.1 to 7 mm, preferably 
from 0.7 to 5.5 mm. It is selected by the person skilled in the 
art in accordance with the requirements of the application 
desired in each case. 

The photopolymerizable layer can be produced by dissolving the 
binder and the further constituents of the layer in a suitable 
solvent or solvent mixture in a known manner, casting the 
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solution onto the support, and evaporating the solvent. The 
photopolymerizable flexographic printing element is preferably 
produced in a known manner by melt extrusion at elevated 
temperatures and calendering, in which case the particular 
advantages of the invention come into effect: while anisotropic 
products are usually obtained in the course of this process with 
conventional SBS rubber- containing formulations, products with no 
or virtually no anisotropy are obtained in the case of the use 
according to the invention of SIS/SBS mixtures. 

The photopolymerizable layer can also be built up from a 
plurality of part-layers. These part-layers may be of the same, 
approximately the same or different material composition. The 
production of the layer built up from part-layers can be carried 
out, for example, by the method indicated in EP-A 0 362 641. 

The photopolymerizable flexographic printing element is usually 
protected against mechanical damage in a known manner by means of 
a protective film, which is located on the photopolymerizable 
layer. If desired, it can also comprise further layers, depending 
on the intended application. 

An example of a further layer is a cover layer (also known as 
release layer) between the photopolymerizable layer and the 
protective film. This cover layer frequently consists of suitable 
polyamides and is soluble in the developer for tne 
photopolymerizable layer, simplifying the peeling-off of the 
protective film before use of the printing plate and the 
positioning of the photographic negative for imaging. 

A further example is a relatively thin, likewise 
photopolymerizable upper layer on the photopolymerizable layer 
(also known as top layer). A top layer of this type is disclosed, 
for example, in EP-A 084 851. This two-layer structure has the 
advantage that the properties of the surface of the printing 
plate, such as, for example, ink transfer, can be modified 
without the flexotypical properties of the printing plate, such 
as, for example, hardness or elasticity, being affected. The 
surface properties and layer properties can thus be modified 
independently of one another in order to achieve an optimum print 
result. 

Mention may furthermore be made of an IR-ablative layer. This can 
be located on the photopolymerizable layer or - if present - on 
the top layer. Such layers usually comprise a binder and carbon 
black. They serve for direct, digital imaging of the 
photopolymerizable flexographic printing element by means of IR 



2002-72457 



laser. Examples of such layers are given in EP-A 767 4 07 or in 
EP-A 654 150. 

The photopolyrnerizable flexographic printing elements according 
to the invention can be employed in a manner known per se for the 
production of flexographic printing plates. The production of the 
flexographic printing plates can be carried out either by the 
classical procedure involving pre-exposure, peeling-off of any 
protective film present, laying-on of a photographic negative, 
imagewise exposure with actinic light, development, drying and, 
if desired, af tertreatment . The production can alternatively be 
carried out via digital imaging. To this end, a 

photopolyrnerizable flexographic printing element according to the 
invention which has an IR-ablative layer is employed. The 
production of the flexographic printing plates . comprises the 
steps of pre-exposure, peeling-off of any protective film 
present, imagewise writing of the IR-ablative layer, imagewise 
exposure to actinic light, development, drying and, if desired, 
af tertreatment . Further details on both processes are known to 
the person skilled in the art and are disclosed, for example, in 
EP-A 992 849, 

The flexographic printing plates obtained using the 
photopolyrnerizable flexographic printing elements according to 
the invention have the typical advantages of flexographic 
printing plates comprising SBS rubber, namely high ozone cracking 
resistance and high abrasion resistance. They can be employed 
without ozone protection wax. In addition, they have an 
advantageously low hardness for the same amount of plasticizer 
and in addition have no an i sot ropy. 

The examples below are intended to explain the invention in 
greater detail without the scope of the invention being 
restricted thereby. 
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The measurement values described were determined as follows: 



Measurement value 


Measurement procedure 


Anisotropy factor 


A dumbbell-shaped test specimen is 
stamped out of a flexographic printing 
plate which has been exposed over the en- 
tire surface to actinic light for at 
least 20 minutes. This test specimen is 
clamped into a tensile testing machine 
(Zwick) . A tensile stress/elongation mea- 
surement is carried out. The anisotropy 
factor is given by the quotient of the 
longitudinal tear force to the transverse 
tear force at an elongation of 125%. Lon- 
gitudinal and transverse refer to the ex- 
trusion direction. Flexographic printing 
plates are referred to as anisotropic if 
-he anisotropy factor is greater than 
1.2. 


Raw layer plasticity 


The raw layer plasticity is determined on 
photopolymerizable flexographic printing 
elements after removal of the protective 
film. In this test, a defined measurement 
ram carrying a defined weight is pressed 
into the raw layer for a certain time. 
The difference in layer thickness before 
loading and after loading for 10 minutes 
with the measurement ram is measured (re- 
sult in percent, opposite sign) . 


Shore A hardness 


The cliche hardness of photopolymeric 
flexographic printing plates is deter- 
mined with the aid of a Shore A hardness 
measuring instrument in accordance with 
DIN 53505. The hardness of the sample, 
indicated in Shore A, is determined via 
the penetration depth of a defined mea- 
surement ram into the sample to be mea- 
sured. Deviating from the DIN 53505 stan- 
dard, however, layers with a thickness of 
6 mm are not used. The cliche hardness is 
measured directly on the cliche^ 



In the examples and comparative examples, the following general 
experimental procedure was followed: 



A) Preparation of the photopolymerizable mixture: 

A mixture of binders, ethylenically unsaturated monomers, 
photoinitiator , plasticizer and dye was extruded in a twin-screw 
extruder (Werner & Pfleiderer ZSK 53) with a throughput of 
30 3cg/h at a material temperature of from 160 to 170°C and 
discharged through a slot die. The melt discharged from the die 
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was introduced into the nip of a two-roll calender. The two rolls 
were heated to 80°C. 

A polyethylene terephthalate film (Mylar®) with a thickness of 
125 um which had been coated with an adhesive coating was fed in 
over the upper calender roll, and a polyethylene terephthalate 
film (Mylar®) with a thickness of 125 um which had been coated 
with a release layer consisting o£ polyamide was fed in over the 
lower calender roll, 

B) Production of the print cliche: 

After a storage time of one week, the crude plates were converted 
into cliches. The following processing steps were carried out: 

a Full-area exposure to UV light on the reverse (Fill exposure 

unit, BASF, 35 s> , 
b Peeling-oEf of the protective film, 
c Laying-on of a nyloflex® FAR II test film (BASF) , 
d Principal exposure under the vacuum film (Fill exposure unit, 

BASF, 4-18 min in 2 minute steps) 
e Washing-out of the plate (Combi FII through-flow washer, 

BASF, washing rate 150 mm/min, washing agent: nylosolv® II, 

BASF, 30°C, relief depth 1000 urn) 
£ Drying for 3 hours at 65°C 

g Secondary exposure (UVA, Fill exposure unit, BASF, 15 
minutes) 

h Subsequent treatment with UVC light (Fill secondary treatment 
unit, BASF, 15 minutes) 

The test cliche was evaluated. The exposure time at which the 
positive test elements (free-standing dot: 200 urn, grid: 55 um, 
2% density screen field (60 L/cm) ) were correctly formed on the 
cliche was assessed. The time at which all positive elements have 
formed correctly is known as the lower exposure limit (LED , i.e. 
the minimum exposure duration for correct imaging. 

In addition, the negative elements, i.e. the 400 um negative dot 
and the 200 um trench, were also assessed. If the depth is less 
than 70 um in the negative dot or less than 500 um in the trench, 
correct ink transfer is no longer ensured. The time at which at 
least one of the two negative elements drops below these limits 
is known as the upper exposure limit (UEL) . The difference 
between the UEL and the LEL gives the so-called exposure latitude 
(EL) . For use of the f lexographic printing plate in accordance 
with practical requirements, the exposure latitude must be 
positive- A negative exposure latitude means that the fine 
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negative elements have already run together, while the positive 
elements have still not been correctly polymerized through. 

The following measurement quantities were furthermore determined 
on the test cliches: cliche hardness, anisotropy factor and ozone 
crack resistance. 

Example 1 : 

For the preparation o£ the photosensitive mixture, the components 
and amounts shown in Table 1 were employed and converted in 
accordance with the above general procedure into a 
photopolymerizable flexographic printing plate. 



Component 


Grade 


Amount 


SIS block copolymer 


Kraton D-1161, 

SIS block copolymer, 

15% by weight of polystyrene 


34.247 % 


SBS block copolymer 


Kraton D-KX22 2, 

SBS block copolymer, 

183s by weight of polystyrene 


34.247 % 


Plasticizer 


Polyoil 130 (polybutadiene 
oil) 


20 % 


Monomer 


1, 6-hexanediol diacrylate 


5 % 




1 , 6 -hexanedio 1 dimethacry - 
late 


3 % 


Photoinitiator 


Benzil dimethyl ketal 


2.5 % 


Thermal stabilizer 


Kerobit TBK 


1.0 % 


Dye 


Neozaponrot 335 


0.006 % 


Total 




100 % 




SBS/SIS ratio 


50/50 



Table 1 



A crystal-clear photopolymerizable flexographic printing element 
was obtained which could be converted extremely well into a 
flexographic printing cliche- 

The measurement values are shown in Table 3. 

Example 2 : 

The procedure was as in Example 1, but the plasticizer used was a 
medicinal white oil instead of polyoil 130, 

The measurement values are shown in Table 3. 
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Comparative Example 1; 

The procedure was as in Example l r but Kraton D-KX222 was 
replaced by Kraton D-KX225 (linear SBS block copolymer, 30% by 
weight of polystyrene) . 

The photopolymerizable flexographic printing element obtained was 
not totally clear and had a negative exposure latitude , 

The measurement values are summarized in Table 3. 

Comparative Example 2: 

The procedure was as in Example 1, but Kraton D-KX222 was 
replaced by Kraton D-KX225 (linear SBS block copolymer, 30% by 
weight of polystyrene) , and polyoil 130 was replaced as 
plasticizer by a medicinal white oil. 

The photopolymerizable flexographic printing element had streaks. 
The cliche obtained was hazy, and the printing elements were so 
poorly formed that evaluation was impossible. 

Comparative Example 3: 

The procedure was as in Example 1, but the binder used was 
exclusively Kraton D-KX222 {SBS block copolymer) . 

A relatively hard cliche with high anisotropy which broke on 
flexing of the plate was obtained. 

Comparative Example 4: 

The procedure was as in Example 1, but the SBS/SIS rubber mixing 
ratio was 80/20. 

Although the anisotropy was significantly reduced compared with 
Comparative Example 3, it was still present. The plate still 
broke, albeit at a significantly reduced crack formation rate. 

Example 3 : 

The procedure was as in Example 1, but the SBS/SIS rubber mixing 
ratio was 70/30. 

The plate no longer had any anisotropy and was flexible without 
breaking. 
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Example 4 : 

The procedure was as in Example 1, but the SBS/SIS rubber mixing 
ratio was 10/90. 

Comparative Example 5; 

The procedure was as in Example 1, but the binder employed wag 
exclusively SIS rubber. 

The place obtained had significant tack and exhibited ozone 
cracks after extended use in printing. 
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Compara- 
tive Exam- 
ple 5 




0/100 


17.3% 




flexible 




CM 


CO 


CO 
A 


Ozone 
aacks on 
extended 
use, tacky 
plate 


Example 4 


18% by 
weight 


§ 


16.3% 


42.5 


flexible 




CM 


oo 


CO 

A 




Example 3 


1B%by 
weight 


70/30 


11.6% 


CM 

in 


flexible 




CM 


OO 


>6 




Compara- 
tive Exam- 
ple 4 


18% by 
weight 


80/20 


10.2% 


CO 


fractures 


1.25 


CM 


CO 
y— 
A 


CO 
A 




Compara- 
tive Exam- 
ple 3 


18% by 
weight 


100/0 


9.5% 


60.5 
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#12002-72457 



A photopolymerizable composition which comprises a mixture of 
thermoplastic-elastomeric SIS and SBS block copolymers as binder, 
ethylenically unsaturated monomers, plasticizer and 
photoinitiator . Photopolymerizable flexographic printing element 
whose photopolymerizable layer comprises this composition. Use of 
photopolymerizable flexographic printing elements of this type 
for the production of flexographic printing plates. 



